










































Yield (total seed weight) of soybeans 
may be described by the following 
equation : Yield = average number 
of plants per hectare x average 
number of pods per plant x aver­
age number of beans per pod x 
average weight per bean . 

A soybean plant grown without com­
petition from other plants will branch 
profusely and develop into a large 
plant Increasing the number of 
plants in a given area (p lant density) 
increases plant height and lodging 
tendencies, reduces branching and 
pod number per plant , but allows 
more pods and beans per unit area 
up to an optimum plant density. The 
optimum plant density is different for 
different varieties and growth 
environments. 

The environment in which a soybean 
variety grows is extremely influential 
upon the plant 's development and 
yield . Environmental stress occurring 
at any stage of soybean develop­
ment will reduce yields . Stress such 
as nutrient deficiencies, inadequate 
moisture, hail damage, insect 
damage, or lodging cause greatest 
yield reductions when occurring be­
tween the R4 to shortly after R6 
stages. Within these stages, the 
R4.5 to R5 .5 period is especially 
sensitive to stress. As the soybean 
plant matures past R6 , the potential 
amount of yield reduction caused by 
stress gradually decreases until R7 
when yield is unaffected by stress. 
Highest yields are obtained only 
where environmental conditions are 
favorable at all stages of growth . 
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Nutrient Requirements and Uptake 
by Plants 
Soybean plants (as well as the 
symbiotic bacteria associated with 
them) require all of the following 
nutrient elements: nitrogen (N), phos­
phorus (P), potassium (K), sulfur (S), 
calcium (Ca), magnesium (Mg), iron 
(Fe), boron (B), manganese (Mn), 
zinc (Zn), copper (Cu), and molyb­
denum (Mo). Most nutrients are 
absorbed from the soil ; however, part 
of the N is obtained from bacterial 
fi xation in the nodules and some S is 
absorbed (primarily as S02 and H2S) 
from the air. Soil nutrients are ab­
sorbed into the plant roots with water 
and move up into the plant to the 
leaves and other vegetative plant 
parts . 

100 

90 

80 

70 

60 

50 

40 

(I) 
0 

30 
Oi 

0 20 
.,g 
0 

10 iii :; 
E 
:::l 
0 

The amounts of nutrients available 
vary with soil type , depth of soil , and 
tillage practices, and are influenced 
by soil temperature and moisture 
conditions . Roots will not grow into 
dry soil and moisture must be pre­
sent for roots to absorb nutrients 
from the soil. However, excess mois­
ture in the soil limits aeration , and 
roots also require air (oxygen). 

The seasonal patterns of accumula­
tion of different nutrients in the 
different parts of soybean plants are 
illustrated in figs . 39, 40, and 41 . The 
amounts of nutrients taken up by the 
plants early in the season are rela­
tively small because the plants are 
small . However, the nutrient concen­
tration in individual leaves of well 
nourished plants are as high during 
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this period as individual leaves later 
in the season. Uptake and ac­
cumulation of some nutrients in the 
plants continues throughout the sea­
son until maturity (fig. 41) ; uptake of 
others is nearly completed by stage 
R6, fig. 39. 

Redistribution of mineral nutrients 
from older plant parts to newer 
growing parts is a primary source for 
some nutrients. Some nutrient ele­
ments are very mobile in the plants 
and are readily translocated from 
older to newer plant parts. Re­
distribution of N, P, and S (shown for 
N in fig . 39) is a primary source of 
these nutrients for growth of the 
beans and results in severe deple­
tion of these elements in the leaves , 
petioles, stems, and pods during the 
late seed-filling period. However, 
some nutrients such as calcium are 
very immobile in the plants and there 
is little redistribution of these ele­
ments from older to new plant parts . 
Late season redistribution of mobile 
materials that have accumulated in 
leaves and other plant parts without 
redistribution of Ca results in in­
creased Ca concentration in the 
leaves late in the season , fig. 41 . 
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Redistribution of other elements in 
the plant generally are intermediate 
between the extremes for very 
mobile N and immobile Ca. P and S 
are very similar to N. K is re­
distributed from the vegetative plant 
parts to the developing seeds, but is 
not redistributed from the pods. Zn 
and Cu are redistributed but not to 
the same degree as N. Mn, Mg , Fe, 
B, and Mo are relatively immobile but 
not as immobile as Ca. Very marked 
differences in mobility of Fe have 
been observed among different soy­
bean varieties . 

Fertil izer Use and Ferti lity 
Management 
When the soil cannot supply the 
plant nutrient requirements , fertilizers 
must be added to supplement the 
nutrient supply. Uptake of nutrients 
added to soils is not always an 
efficient process. Under good cond i­
tions , the recovery in the year of 
application ranges from 5 to 20 
percent for phosphorus and 30 to 60 
percent for potassium. 

Nutrients Most Commonly Deficient: 
1. Nitrogen is fixed and made avail­
able to the plants by the bacteria in 
the nodules on the roots . Where 
soybeans have not been grown pre­
viously, inoculation is needed to 
supply the desired bacteria. Liming 
of acidic soils is usually beneficial. 
By making conditions favorable for 
N-fi xation , the need for N fertilization 
of the soil is eliminated . 
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2. The availability of phosphorus and 
potassium in many soils is not 
adequate for optimum soybean 
yields so fertilizers to supply these 
nutrients should be applied where 
needed . 

3. Applications of some of the other 
nutrients are desirable on some soils 
where deficiencies exist. S, Fe, B, 
Mn, or Zn are the elements that are 
most commonly deficient. 

Pointers for High Yields 
The illustrations tell us that the yield 
produced by the soybean plant 
depends upon the rate and length of 
time of dry weight accumulation . To 
produce high yields , therefore , carry 
out all known cultural practices to 
maximize the rate and length of time 
of dry weight accumulation in the 
grain. These practices include: 

1. Fertilize according to soil test . 
2. Prepare an adequate seedbed . 
3. Select the variety best suited to 
your farm. 
4. Plant at the optimum inter-row 
population and row spacing (plant 
density). 
5. Control competition from weeds, 
diseases, and insects. 
6. Avoid ridging when cultivating . 
7. Harvest all you produce. 
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